Similarity of structural features and evolution of satellite DNAs from palorus subdepressus (Coleoptera) and related species
A novel highly abundant satellite DNA comprising 20% of the genome has been characterized in Palorus subdepressus (Insecta, Coleoptera). The 72-bp-long monomer sequence is composed of two copies of T2A5T octanucleotide alternating with 22-nucleotide-long elements of an inverted repeat. Phylogenetic analysis revealed clustering of monomer sequence variants into two clades. Two types of variants are prevalently organized in an alternating pattern, thus showing a tendency to generate a new complex repeating unit 144 bp in length. Fluorescent in situ hybridization revealed even distribution of the satellite in the region of pericentric heterochromatin of all 20 chromosomes. P. subdepressus satellite sequence is clearly species specific, lacking similarity even with the satellite from congeneric species P. ratzeburgii. However, on the basis of similarity in predicted tertiary structure induced by intrinsic DNA curvature and in repeat length, P. subdepressus satellite can be classified into the same group with satellites from related tenebrionid species P. ratzeburgii, Tenebrio molitor, and T. obscurus. It can be reasonably inferred that repetitive sequences of different origin evolve under constraints to adopt and conserve particular features. Obtained results suggest that the higher-order structure and repeat length, but not the nucleotide sequence itself, are maintained through evolution of these species.